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STUDY ON THE KINETICS OF GEL FORMATION IN THE
RADIATION CROSSLINKING REACTION

Wang Mingjun Liu Yuming

(Shanghai Jiaotong university) (Shanghai university of Science and Technology)

ABSTRACT From the kinetic equation of gel formation obtained by this study. the
mechamsm of gel formation may be interpreted clearly as follows:

(1) When the degree of crosslinking q<Cq,. the-system is sol and the crosslinking
reaction is only carried out between the sol molecules. (g, is the gel point),. .

(2) when q =q,, there exists a beginning point where the gel is coexisted with
the sol, and the system is still sol, and the crosslinking reaction is still carried out-be-
tween the sol molecules.

(3) When q>q,, the crosslinking reaction exceeds the gel point and the gel is coe-
xisted with the sol. The kinetic equation shows clearly that the transformation from sol
into gel is caused by crosslinking reaction of the uncrosslinked chain units between the sol
and gel molecules. As a result the sol molecules are transformed into the gel molecules
gradually, and the sol fraction is reduced. When the chain units FW(S)S(l—-S)dq in sol
are crosslinked with gel, the sol fraction in the system are reduced ds (where Py s, is a
function of the rad1at1on dose and S is sol fraction.)

The degree of crass]mkmg per unit dose (q,) is reduced functlon of dose (R), so
its value for every irradiation dose may be calculated by following equation .

' 2

RPy(5)(1-25+4/S)

therefore, the relationship between q, and R will be known. After knowing the correla-
tion between Py (s, vs R and q, vs R, the distribution of gel and sol in the process of

qq =

radiation crosslinking can be discussed according to the equation lnl_s— § q,Pw (s, dR

as well.
KEY WORDS Sol fraction: Gel fraction: Gel point; Degree of crossiinking: Degree
of degradation; kinetics of gel formation; Assignment of sol and gel.
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